The title crystal structure is shown using a ball-and-stick scheme in the figure. Tables 1 and 2 contain details of the measurement method and a list of the atoms including atomic coordinates and displacement parameters.
and CH 2 Cl 2 , excessive NaBF4 and moderate dilute hydrochloric acid were added successively. The reaction mixture was stirred at ambient temperature for over 12 h and filtered to remove NaCl. The solvents were removed from the filtrate on a rotary evaporator and the residue was recrystallized from 1:1 CH 2 Cl 2 /ether to afford dark red crystals with high yield.
Experimental details
All hydrogen atoms were positioned geometrically and allowed to ride on their parent atoms.
Comment
The dinuclear triply chlorido bridged arene ruthenium(II) complexes receive widely attention [4, 5] , because they can provide diverse coordination environments to develop metalmediated catalyst [6] and for medicinal applications [7] . Its structure was first determined nearly 40 years ago with the very large BPh4 − as counter ion [8] . With the research going on, the tri-µ-chloro-bis[(η 6 -p-arene)ruthenium(II)] + ion (TCRu) was observed in more and more cases [8, [10] [11] [12] . [12] .
The title complex crystallizes in the space group P1, which is different from its structural isomer which has the space group Pccn, orthorhombic [8] . The molecular structure, depicted in the figure, consists of one TCRu cation and one tetrafluoroborate anion. In the cation the [Ru(η 6 -p-cymene)]
fragments are linked by three bridging Cl atoms, with an average Ru-Cl bond distance of 2.440(2) Å and an average Ru1-Cl-Ru2 bond angle of 84.4(7)°. Each Ru atom exhibits a distorted octahedral coordination with the arene ring of the p-cymene ligand formally occupying three sites. The ClRu-Cl angles are considerably reduced (average 79.79(7)°) because of steric interactions. The separation between two Ru atoms is 3.2787(13) Å, which agrees with the previous studies [8] [9] [10] [11] , but still beyond direct metal-metal bond [13] . The tetrahedral BF4 − anion is ordered with average B-F bond lengths of 1.266(2)°. Apparently, the sandwich structure of the title structure between the two benzene rings of the p-cymene ligands is nearly parallel with the corresponding torsion angle about 6.42°, however the sandwich structure of the isomer [8] is staggered with the corresponding torsion angle about 56°. The influence of this configuration change led to the separation between two Ru atoms of the isomer getting closer than the title complex. This could be reasonably explained by the steric hindrance effect of the isopropyl group. That's the main difference between the title structure an the othorhombic analogon.
